INTRODUCTION {#sec1-1}
============

Ejaculatory dysfunction (EjD) is one of the most common male sexual disorders. It can negatively affect quality of life (QoL) in many men.[@ref1] EjD includes premature ejaculation (PE), delayed ejaculation (DE), anejaculation, retrograde ejaculation, and painful ejaculation.[@ref2] Although erectile dysfunction (ED) and, more recently, PE have been extensively studied, there are limited data on DE, anejaculation, and decreased ejaculatory volume (DEV) or force (DEF). Furthermore, although some epidemiologic studies have reported an association between EjD and lower urinary tract symptoms (LUTS),[@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9] there are limited data on the degree of satisfaction with ejaculatory ability or on the association between LUTS and specific categories of EjDs in men with LUTS.

A recent meta-analysis suggests that α-blockers and 5α-reductase inhibitors, which have been most commonly prescribed for medical treatment of LUTS/benign prostatic hyperplasia (BPH), are associated with 5.88- and 2.73-times higher risk of EjDs than placebo, respectively.[@ref10] A previous study reported that 70% of sexually active men would not agree to continue medical treatments for BPH if they had to experience adverse effects including EjD.[@ref11] Loss of ejaculation is a common complication of BPH surgery.[@ref12] Previous studies of men with LUTS/BPH reported that 47.0%--94.0% considered DEV or painful ejaculation as a problem.[@ref7][@ref8] Thus, effectively counseling patients regarding their ejaculatory function before treatment for LUTS may help improve treatment satisfaction and yield better QoL. In addition, given the era where particular attention is paid to patients' QoL and, thereby, effect of LUTS/BPH treatment on their ejaculatory function cannot be overlooked, the presence or absence of EjDs before treatment in men with LUTS/BPH may influence the selection of a therapeutic option.

The aim of this study was to investigate perceived ejaculatory function and satisfaction before the initiation of treatment in men with LUTS, and to identify significant associations between specific categories of EjDs and LUTS after adjusting for other confounding factors.

MATERIALS AND METHODS {#sec1-2}
=====================

Between April 2005 and May 2011, a total of 1574 men, who visited the department of urology in our hospital because of LUTS/BPH, were treatment naïve for LUTS, and did not fall under the following exclusion criteria, were included in this study. The exclusion criteria were previous diagnosis of urethral stricture, prostate or bladder cancer, neurogenic bladder disease, previous history of urological surgery, previous or current medication with α-blockers or 5α-reductase inhibitors or type-5 phosphodiesterase inhibitors or anti-cholinergic medications, and incomplete data. We retrospectively reviewed our prospectively collected database. This study was approved by our Institutional Review Board.

Evaluations for all patients included medical history, physical examination including digital rectal examination, urinalysis, serum creatinine, serum prostate-specific antigen (PSA), serum testosterone, transrectal ultrasonography (TRUS), the International Prostate Symptom Score (IPSS), the Overactive Bladder Symptom Score, and the International Index of Erectile Function (IIEF). Furthermore, patient-reported ejaculatory function and satisfaction were assessed by a 5-item questionnaire (EjQ) modified from the existing validated questionnaires about male sexual function (Brief Male Sexual Function Inventory, Ejaculation function domain of Male Sexual Health Questionnaire, and Premature Ejaculation Diagnostic Tool). The EjQ composed of five questions rated on a 6-point scale to assess ejaculation function and satisfaction concerning ejaculatory volume (EjQ1), ejaculatory force (EjQ2), pain/discomfort on ejaculation (EjQ3), degree of satisfaction with ejaculatory ability (EjQ4), and time from penile intromission to ejaculation (EjQ5) (Supplementary Information).

###### 

Ejaculation questionnaire

###### 

Click here for additional data file.

Patients who responded in the IIEF of a lack of sexual stimulation or intercourse over the past 4 weeks were classified as sexually inactive group. All the other responders were classified as sexually active group. LUTS severity was classified based on total IPSS as mild (score ≤7) and moderate to severe (score ≥8). According to the erectile function (EF) domain score of the IIEF, ED severity was classified into five categories as follows: no ED (score of 26--30), mild (score of 22--25), mild to moderate (score of 17--21), moderate (score of 11--16), and severe (score of 6--10).[@ref13] Patients with EjQ1 and EjQ2 score of 1 or 2 were considered as having DEV and DEF, respectively. Patients with EjQ3 score of 1--4 were considered as having pain/discomfort on ejaculation. Patients with EjQ5 score of 1 (short time) or 2 (very short time) and those with EjQ5 score of 4 (long time) or 5 (very long time) were considered as having PE and DE, respectively. Patients with EjQ4 score of 4 (moderately satisfied) or 5 (very satisfied) were considered as being satisfied with their ejaculation ability.

Statistical comparisons between groups were performed using χ^2^ test or Fisher\'s exact test for categorical variables. In terms of continuous variables, the independent *t*-test and Mann--Whitney *U*-test were used for normally distributed data and skewed data, respectively. Spearman\'s correlation coefficient was calculated to estimate the association between each ejaculatory function. Multivariate logistic regression analyses were performed to examine the association between ejaculatory problems and LUTS severity with adjustment for confounding variables of age, body mass index, presence of comorbidities, serum PSA, testosterone level, total prostate volume on TRUS, IIEF-EF score, and sexual desire domain score of the IIEF. *P* \< 0.05 was considered to indicate statistical significance and all tests were two sided. SPSS version 20.0 for Windows software (SPSS Inc., Chicago, IL, USA) was used for analyses.

RESULTS {#sec1-3}
=======

 {#sec2-1}

### Comparison in patient characteristics between sexually active and sexually inactive groups {#sec3-1}

A total of 783 patients (49.7%) had sexual intercourse over the 4 weeks prior to this study (sexually active group), whereas 791 patients (50.3%) had not (sexually inactive group). **[Table 1](#T1){ref-type="table"}** summarizes the baseline characteristics of the two groups. Most of the patients in the sexually inactive group (93.8%) almost never/never felt sexual desire, according to their response to IIEF question 11. On the other hand, 71% of the patients in the sexually active group had considerable sexual desire (score ≥3). In the sexually active group, the percentages of men with severe, moderate, mild-to-moderate, and mild ED were 13.2%, 17.0%, 18.0%, and 16.7%, respectively. The remaining 275 men (35.1%) did not complain of ED according to the IIEF-EF score.

###### 

Comparison of baseline characteristics between sexually active and inactive groups
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### Ejaculatory function in sexually active men with LUTS/BPH {#sec3-2}

**[Figure 1](#F1){ref-type="fig"}** summarizes the patients' responses to the EjQ questionnaire. In the sexually active group, 53.4% and 55.7% of the patients reported DEV and DEF, respectively. There was a strong correlation between DEV and DEF (Spearman\'s correlation coefficient of 0.823; *P* \< 0.001).

![Distribution of (**a**) perceived ejaculatory volume, (**b**) ejaculatory force, (**c**) DoP during ejaculation, (**d**) degree of ejaculatory satisfaction and (e) ejaculatory latency time, according to the EjQ questionnaire. EjQ: ejaculation questionnaire; DoP: pain or discomfort.](AJA-20-69-g002){#F1}

According to their responses to IIEF question 10, the percentage of men with orgasmic dysfunction (score of 1 or 2) was 21.6% in the overall sexually active group, 30.4% of men with DEV, and 30.2% of men with DEF. The percentage of men with orgasmic dysfunction in the subset of patients without DEV was 11.5%. The rate of orgasmic dysfunction in the subset of men without DEF was 10.6%.

In the sexually active group, pain/discomfort during ejaculation was reported by 41.0% of the patients. The ejaculatory latency time was reported to be very long in 5.8%, long in 10.5%, short in 26.6%, and very short in 14.8% of patients.

### Perceived ejaculatory satisfaction in sexually active men with LUTS/BPH {#sec3-3}

In the sexually active group, 22.2% of the patients were satisfied with their ejaculatory function (**[Figure 1](#F1){ref-type="fig"}**). According to their response to the EjQ4, only 6.0% of the 418 men with DEV and only 5.5% of the 436 men with DEF were satisfied with their ejaculatory function (**[Figure 2](#F2){ref-type="fig"}**). On the other hand, 41.4% of the 360 men without DEV and 43.9% of the 342 men without DEF were satisfied with their ejaculatory ability.

![Perceived ejaculatory satisfaction (**a**) in men whose ejaculatory volume was decreased (EjQ1 of 1 or 2), (**b**) in those whose ejaculatory volume was not decreased (EjQ1 of ≥3), (**c**) in those whose ejaculatory force was decreased (EjQ2 of 1 or 2), and (**d**) in those whose ejaculatory force was not decreased (EjQ2 of ≥3), according to the EjQ4 scores.](AJA-20-69-g003){#F2}

### Correlation between ejaculatory problems and LUTS severity in sexually active men with LUTS/BPH {#sec3-4}

On multivariate analysis, volume or force of ejaculation was associated with LUTS severity after adjustment for other variables (*P* = 0.007 and *P* = 0.017, respectively; **[Table 2](#T2){ref-type="table"}**). Patients with moderate-to-severe LUTS had 3.007-times or 2.803-times higher risk of DEV or DEF, respectively, than those with mild LUTS. However, the LUTS severity was not associated with PE or DE or pain/discomfort during ejaculation (**Table [3](#T3){ref-type="table"}** and **[4](#T4){ref-type="table"}**). Lower IIEF-EF domain score and smaller prostate volume were associated with DE (*P* = 0.015 and *P* = 0.041, respectively; **[Table 3](#T3){ref-type="table"}**). Older age was associated with PE (*P* = 0.029) and younger age with pain/discomfort during ejaculation (*P* \< 0.001; **Table [3](#T3){ref-type="table"}** and **[4](#T4){ref-type="table"}**).
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Odds ratios of potential risk factors for decreased volume or force of ejaculation, according to the logistic regression analysis
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Odds ratios of potential risk factors for premature or delayed ejaculation, according to the logistic regression analysis
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Odds ratios of potential risk factors for pain or discomfort on ejaculation, according to the logistic regression analysis
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DISCUSSION {#sec1-4}
==========

There have been limited data on patient-reported ejaculatory function and satisfaction in men with LUTS/BPH. This study extends the current state of knowledge regarding them. There were four main findings in our study. First, nearly half of the sexually active men with LUTS/BPH had DEV or DEF. There was a strong correlation between ejaculatory volume and force. Second, patient-reported pain/discomfort during ejaculation, PE, and DE were observed in 41.0%, 16.3%, and 41.4% of the sexually active men with LUTS/BPH, respectively. Third, although the degree of ejaculatory satisfaction or orgasm in men without DEV or DEF was higher than that in those with DEV or DEF, about half of the men without DEV or DEF as well as most of the patients with DEV or DEF were not satisfied with their ejaculatory ability. Furthermore, about 70% of men with DEV or DEF did not have orgasmic dysfunction. Fourth, the ejaculatory volume or force was associated with LUTS severity after adjustment for other influencing factors. However, the LUTS severity was not associated with PE or DE or pain/discomfort during ejaculation.

In our study, 53.4% of the sexually active men with LUTS/BPH had DEV. Previous studies similarly reported DEV in 47.0%--63.0% of men with LUTS/BPH.[@ref7][@ref8] These findings carry significant implications in men with LUTS/BPH, because BPH surgeries and selective α-1A-adrenergic receptor blockers may aggravate EjD including loss of ejaculation.[@ref10][@ref12] In our study, men with moderate-to-severe LUTS were 3 times more likely to have DEV than those with mild LUTS. Given that men with moderate-to-severe LUTS seek medical advice from clinicians more frequently than those with mild LUTS, the BPH treatments used to alleviate relatively severe symptoms may exact a toll of aggravated EjDs such as further decrease in an ejaculatory volume. In addition, an ejaculatory force might be affected by BPH treatments in the same manner as an ejaculatory volume. In our study, 55.7% of the sexually active men with LUTS/BPH had DEF. The percentage of patients with DEF was very similar with the prevalence of DEV; this correlation is further supported by our finding of the strong correlation between ejaculatory volume and force. In our study, 77.8% of the sexually active men with LUTS/BPH were not satisfied with their ejaculatory function. Furthermore, 58.6% of the 360 men without DEV and 56.1% of the 342 men without DEF were not satisfied with their ejaculatory function. Taken together, a considerable portion of sexually active men with LUTS/BPH appear to have ejaculatory problems including DEV or DEF and dissatisfaction with their ejaculatory ability before BPH treatment.

Our findings indicate that a considerable portion of clinicians might change their indifference in ejaculatory function of men with LUTS/BPH because they may be bothered by their ejaculatory function. In these patients, EjDs should not be overlooked, particularly in men with moderate-to-severe LUTS. Therefore, we think that evaluation of ejaculatory function and satisfaction before the initiation of treatment in men with LUTS/BPH may be a reasonable step. Furthermore, we recommend that, together with baseline ejaculatory function of patients, the impact of LUTS/BPH treatments on ejaculatory function or satisfaction should be explained to those with LUTS who are bothered enough to consider therapy because it may have an adverse impact on ejaculatory function or satisfaction to varying degrees.

Our study noted that 16.3% of the sexually active men with LUTS/BPH had PE, which was relatively lower compared to results (26.7%--29.1%) of a recent study involving a small cohort.[@ref14] However, the prior study was limited by the small sample size and the absence of assessment of sexual activity over the most recent period. Our study with a relatively larger cohort may provide more useful baseline data regarding PE in the sexually active men with LUTS/BPH. Meanwhile, our data showed that 41.4% of the sexually active men with LUTS/BPH had DE.

As expected, men without DEV or DEF had higher degree of ejaculatory satisfaction or orgasm compared to those with DEV or DEF. Interestingly, our study noted that 58.6% of men without DEV or 56.1% of those without DEF were not satisfied with their ejaculatory ability. In addition, 69.6% of men with DEV and 69.8% of men with DEF did not have orgasmic dysfunction. These findings indicate that ejaculatory volume/force and satisfaction about ejaculatory function or orgasm are not always concordant.

Most of the prior community-based studies have suggested that LUTS are strongly associated with DEV.[@ref3][@ref4][@ref6] In addition, previous studies of men with LUTS noted that DEV or DEF was related to LUTS severity or individual LUTS.[@ref7][@ref8][@ref15] In accordance with the studies, our study found associations between the ejaculation volume or force and the LUTS severity even after adjustment for other influential factors. However, the LUTS severity was not associated with PE or DE or pain/discomfort during ejaculation after adjusting for the confounders. Contrarily, previous studies reported a relationship of pain/discomfort during ejaculation with LUTS.[@ref3][@ref6][@ref7][@ref8] It is not easy to provide possible explanations for the differences in the results between the present and previous studies, although the characteristics of study populations, definitions of EjD and evaluation tools, such as questionnaires, vary according to the studies. However, unlike other previous studies, we performed multivariate regression analyses to identify the associations between EjDs and LUTS severity controlled for confounding variables including testosterone level or erectile function (IIEF-EF) or prostate size on TRUS, which could influence the association in men with LUTS/BPH. In this regard, our data might provide another meaningful clue to the association between EjDs and LUTS in men with BPH, although additional studies are needed to draw a solid conclusion and to confirm the pathophysiologic background of EjDs in men with LUTS/BPH.

This study has several limitations. The study was retrospective and was not community based. Moreover, a nonvalidated questionnaire modified from a few validated questionnaires was used to evaluate ejaculatory function. However, given the significant association between EjDs and LUTS suggested in several previous studies, the evaluation of various ejaculatory functions can carry significant implications in men with LUTS/BPH. Thus, we thought that the questionnaire assessing varying ejaculatory functions and satisfaction would be an appropriate tool to evaluate the association between EjDs and LUTS/BPH.

Despite these limitations, the present study may provide meaningful data. There remains a significant association between a reduced volume or force and LUTS severity in men with LUTS/BPH even after adjusting for confounding variables including testosterone level, erectile function, and prostate. The finding of no association between LUTS severity and PE or DE or pain/discomfort during ejaculation after adjusting for the confounders might also be meaningful.

CONCLUSION {#sec1-5}
==========

A considerable portion of men visiting urologic clinic for LUTS/BPH appear to have a variety of EjDs. Thus, evaluation of various ejaculatory functions including ejaculatory volume, force, discomfort/pain, and satisfaction deserves consideration before the initiation of BPH treatment. This seems reasonable, given that the EjDs may be newly developed or further aggravated by the treatment. Furthermore, although it seems to be apparent that DEV or DEF significantly correlates with decreased ejaculatory satisfaction or orgasm, an ejaculatory volume/force and ejaculatory satisfaction/orgasm do not always appear to be concordant. Therefore, evaluation tools including ejaculatory satisfaction can be appropriate for assessing the ejaculatory function. Our study indicates that an ejaculation volume or force is independently associated with LUTS severity even after adjusting for confounding variables including erectile function, testosterone level, and prostate size, whereas PE or DE or pain/discomfort during ejaculation does not. Further studies are necessary to validate our findings.
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